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ABSTRACT
Cluster Analysis of Breast Cancer Microarray Data
High-throughput genomic technology has ra pidly become a
major tool for the study of breast ca ncer. The recent
development of gene expression microarray and related
technologies provides an opportunity to perform more deta iled
profiling of the disease. However, whole-genome approaches
are still relatively new a nd critics have been quick to highlight
non-overlapping results from groups testing similar hypotheses.
In this canopy, cluster analysis helps to reduce complex
multivariate data and may be used to devise in the
development of classifica tion systems or taxonomies by gene
ontology.
Cluster software developed by the Eisen Lab: 
http://rana.lbl.gov/EisenSoftware.htm
Java Treeview software developed by the Eisen Lab:
http://rana.lbl.gov/EisenSoftware.htm
Princeton GO Term Finder: 
http://go.princeton.edu/cgi-bin/GOTermFinder
Cancer gene chip database tool and David bioinformatics resource.
Data set (.txt file) obtained from Perou et al.,
(2000) including gene expression profiles
obtained on a collection of 65 breast tissue
samples (n=42) was taken as raw data.
Filtration of the data was carried out to find
out the gene of interest>=75% present.
Further, for clustering of genes, complete
linkage was used. The cluster analysis results
(.cdt file) was analyzed by the java tree view
software. The cluster analysis showed over
expression of 33 genes. The genes list were
converted into gene symbols list by using
cancer genes Chip database tool and David
bioinformatics resource. Gene ontology of the
33 genes were carried out in order to search
for the functional groups.
Cluster of breast cancer data
Process ontology tree
Functional ontology tree
SUMMARY
Retrieving the GO annotation for each gene identified
in a microarray experiment is facilitated through
database lookups using appropriate gene identifiers
such as Gene Chip Oncology Database ( GCOD) ;
Harvard University, Database for annotation,
visualization, and integrated discovery (DAVID) and
Princeton GO Term Finder
GO comprises of two separate “knowledge trees”
describing biological process and biochemical
functions. Each tree is a directed acyclic graph, with
the property that the path from any node (term) to the
root term (e.g., biological process) must be true. These
properties are key to many of the computationally
important uses of GO in knowledge discovery. Clusters
with lower p-values may indicate biologically important
areas of functionality or biological process for the
genes list.
From function ontology tree 29 of 30 genes were of
protein binding types with significantly lower p-values.
This indicates: the involvement of these genes are part
of cascade involved in molecular functions of the
cancer affected cells.
From biological process tree results, genes involved in
processes like Defense response, response to
stimulus, etc. showing altered expression must be
linked to cancer physiology.
The correspondingontologytrees are shownin figs.
Original collection of gene identifiers ( cDNA
Microarray)
calcium-binding protein A11
surface marker 1, memb. component
CD81 antigen
Rho GTPase activating protein 1 
Thy-1 cell surface antigen
cathepsin B
tumor necrosis factor receptor superfamily
integrin, beta 2
Convert identifiers
(GCOD,)
Collection of appropriately 
identified genes
LOC730278;LOC729659
PGRMC1
CD81
ARHGAP1
THY1
CTSB
TNFRSF18
ITGB2
Organise table according to GO 
category
(DAVID, Princeton GO term finder)
Significance analysis of interesting 
categories 
(GO knowledge trees)
GO tree of biological 
process 
Tree and result table
GO tree of 
biochemical 
function 
Tree and result table
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